Objectives: Burden of diseases attributable to low physical activity is increasing worldwide mainly among working age populations. The aim of the study was to evaluate the association between selected (including demographic and socioeconomic) factors and leisure-time physical activity. Materials and Methods: The study was performed in the randomly selected group of 450 men and 502 women in the working age. Logistic regression models were applied to assess factors related to physical activity limitations. Physical activity was determined by the physical activity questionnaire. Results: Over 55% of the study participants were inactive, 34.1% were insuffi ciently active, and only 10.6% of the subjects achieved the level of physical activity recommended by experts in health promotion. Signifi cant differences in physical activity behaviors across age, education, income levels, and marital status were found in the study participants. Unhealthy weight and smoking habit also formed certain barriers to exercise in both men and women. Conclusions: Low number of physically active working-age citizens is a challenge for public health, and it confi rms the need for promoting active lifestyles. Effective strategies to encourage leisure-time physical need to be targeted at specifi c age and socioeconomic groups.
INTRODUCTION
Rapid changes in lifestyles, including physical activity and diets, associated with the progress of industrialization, urbanization, and economic development, have accelerated over the past decade, making a signifi cant impact on the health status of populations, particularly in the developing countries and countries in transition. While standards of living have improved and access to new medical technologies has increased, signifi cant negative consequences in terms of decreased physical activities, inappropriate dietary patterns, and a corresponding increase in chronic diseases, especially among poor people have also emerged [1, 2] . Because of these changes, chronic diseases, including cardiovascular diseases (CVD), obesity, diabetes mellitus, and some types of cancer are becoming increasingly signifi cant causes of disability and premature death, placing additional burdens on already overburdened national health budgets. Indirect costs of diseases attributable to low physical activity are also very high among people in the working-age and are associated with work days lost, physician visits, disability pensions, and lowered work ability [3, 4] . Physical activity is one of the most important modifi able determinant of chronic diseases. There is convincing evidence that regular physical activity is protective against unhealthy weight gain whereas sedentary lifestyles, particularly sedentary occupations and inactive recreation (e.g., watching television), promote this ailment. For health promotion and chronic disease prevention practicing an endurance activity at moderate or higher level of intensity for one hour or more per day on most days of the week is recommended. According to the European Guidelines on CVD Prevention in Clinical Practice endurance training with moderate intensity (60-75% of max heart rate) undertaken at least 4-5 times a week for 30-45 min is required. Energy expenditure on exertion should exceed 1000 kcal/week [5] . A higher volume or intensity of activity would confer a larger protective effect. Regardless of the established health benefi ts resulting from regular leisure-time physical activity, currently a majority of the world population, including Poles, do not take up physical exercises at a suffi cient level, or any training at all [6] . The currently available scientifi c evidence indicates numerous factors that can negatively infl uence the level of leisure-time physical activity [7, 8] . Such factors include a complex combination of interacting socioeconomic, cultural, and other environmental parameters. Recognizing the factors affecting participation in physical activity is a fi rst step that may help to develop effective preventive programs. The aim of the study was to evaluate association between selected (including socioeconomic or demographic) factors and leisure-time physical activity among men and women in the working age.
MATERIALS AND METHODS
The study was performed in the population of adults randomly selected by the Local Data Bank in Łódź, which rendered the data available with the proportional draw scheme. As an operator the personal identifi cation number (in Polish PESEL) was used. Of the directly drawn 2000 persons, 954 answered all the questions included in the questionnaire. Physical activity was determined by the physical activity questionnaire based on the Country Wide Noncomunicable Disease Intervention Program, World Health Organization (CINDI, WHO) health monitoring questionnaires [9] . The questionnaire sought information concerning leisure-time physical activity (LTPA). In the assessment of LTPA, people were asked whether they regularly practiced any physical exercises (walking, jogging, cycling, swimming, gymnastics) for at least 30 min. Moreover, those who did were asked to recall the frequency of such activities. Satisfactory level of LTPA (compliance with physical activity guidelines) was defi ned as practicing exercises on most days of the week, insuffi cient LTPA was defi ned as being active less than twice a week. Individuals who had declared lack of physical activity, practicing any physical exercises were classifi ed as inactive. Three groups of television watching were also defi ned on the basis of the distribution of the time spent watching television in our sample: less than 1 h/day, 1 to 3 h/day, and ≥ 3 h/day. While interviewing the subjects, the data on education, income, marital status and smoking were also collected.
Statistical analysis
For the statistical analysis of the measurable characteristics, their range (minimum-maximum), mean values (arithmetic mean and median), and also standard deviation were calculated. To compare the frequency of the given categories of quantitative characteristics in the analyzed groups the Chi 2 test or the Chi 2 test with Yates' correction were implemented. The distribution of measurable characteristics was analyzed using the Shapiro-Wilk test. A level of signifi cance was established at p = 0.05 for the values included in the critical region of a given distribution. The Chi 2 test was used to determine differences in activity by selected characteristics, including age, education, employment status, level of monthly income, marital status, body mass index (BMI), smoking, and television watching. In addition, to identify risk factors that can contribute to lack of leisure-time physical activity, the logistic regression analysis was performed. At the fi rst stage, crude coeffi cients -odds ratios (OR) of the impact of singular variables on the risk of lack of recreational physical activity in men and women were calculated. Subsequently, the multifactorial analysis, considering simultaneous effect of all variables on the risk of lack of leisure-time physical activity in the study subjects, was employed. All p values were two-sided and p < 0.05 was set as statistically signifi cant. The statistical analysis was performed with the STATGRAPHICS plus 5.1 program.
RESULTS
Based on the information collected during interviews, the subjects were characterized by means of basic anthropometric indices and selected socio-economic variables (Tables 1 and 2). In Tables 1 and 2 , the subjects are categorized as inactive, insuffi ciently active and achieving satisfactory level of physical activity. Over 55% of study participants (including 52.9% of men and 57.6% of women) were inactive, 34.1% (including 34.6% of men and 33.7% of women) were insuffi ciently active and only 10.6% (including 12.6% of men and 8.8% of women) of the subjects achieved the test analysis and distribution in leisure-time physical activity levels by selected groups of variables. It should be emphasized that among men and women, the highest numbers of inactive subjects were in the oldest age group (33.3%
and 30.8%, respectively), less educated (50% and 43.6%, respectively), current smokers (49.6% and 40.5%, respectively) and among people watching television 3 h/day or longer (49.6% and 47.8%, respectively). Moreover, logistic regression analysis was used to identify factors that can contribute to the lack of recreational physical activity in the subjects. The risk of lack of leisure-time physical activity in men and women was signifi cantly associated with age (Table 3) . Among men aged 55-64 years, the risk for inactivity was about 2-fold higher than in men aged 25-34 years (adjusted OR = 1.95; 95% CI: 1.14-3.32). Among women the highest risk of inactivity was in those aged 45-54 years (adjusted OR = 2.89; 95% CI: 1.52-3.51). In the women aged between 55-64 years, the risk of lack of activity was over 2-fold higher than in those aged under 34 years (adjusted OR = 2.51; 95% CI: 2.43-4.35). In both genders, 
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180 the level of education was signifi cantly associated with the level of leisure-time physical activity (Table 3 ). In men with primary education, the risk of inactivity was over 3 times higher than in men with university education (adjusted OR = 3.27; 95% CI: 1.16-5.47). Among women with primary education, the risk of sedentary behavior was over 4 times higher than in women with university education (adjusted OR = 4.23; 95% CI: 4.14-0.39). No correlation between the employment status and participation in recreation activities was found. Statistically signifi cant association between the economic status and the level of leisuretime physical activity was found only in women (Table 3 ).
In the group of women with the lowest monthly income per person in family, the risk of inactivity was higher than in women with monthly income higher than 250 euros (adjusted OR = 1.65; 95% CI: 1.57-9.40). Furthermore, leisure-time physical activity in women was associated with marital status. Among married women, the risk of lack of physical activity was over two times higher than in single women (adjusted OR = 2.16; 95% CI: 1.10-3.83).
The lack of leisure-time physical activity in the study subjects was also associated with body mass index. In the group of obese men risk of inactivity was almost 2 times higher than in men with healthy weight (adjusted OR = =1.91; 95% CI: 1.21-3.61). In the group of obese women the risk of sedentary behaviors during leisure was over twice higher than in women with BMI ≤ 25 (kg/m 2 ) (adjusted OR = 2.27; 95% CI: 1.26-1.07). In both groups, leisure-time physical activity was found to be associated with smoking habit (Table 3 ). In men who were current smokers, the risk of inactivity was signifi cantly higher than in men who never smoked (adjusted OR = 1.79; 95% CI: 1.02-3.14). In currently smoking women, the risk of sedentary behavior was nearly 2 times higher in comparison with never smoking women (adjusted OR = 1.66; 95% CI: 1.12-2.71). Moreover, in women who had declared television watching longer than 3 h/day, the risk of not taking up leisure-time physical activity was almost 3 times higher than in women who watched TV less than 1 h/day (adjusted OR = 2.89; 95% CI: 1.52-3.5). In men, no association was found between time spent watching television and inactivity (Table 3) .
DISCUSSION
In Poland, there are very few data concerning the level of physical activity compared with other Western European countries and the United States. In our study, over 55% of the study participants were inactive and only 20.7% of the men and 10.9% of the women achieved recommended levels of physical activity. These rates also appear quite different from those reported in West Europe and the United States [10] [11] [12] [13] . In a recent French study, for example, recommended levels of physical activity were achieved by 62% of men and 52% of women, whereas 10% of men and 12% of women reported no physical activity at all in their leisure [14] . Similar fi gures were also reported in U.S. studies [8, 12] . In a study carried out by Jones et al. [11] , 32% of adults were engaged in moderate LTPA at least 10 times over a 2-week period for a total duration of 30 min or more. The level of leisure-time physical activity in Poland is comparable with that in the Baltic countries. The data from three national surveys of adults conducted in Estonia, Latvia, and Lithuania showed that one in three Estonians and one in fi ve Latvians and Lithuanians had a low physical activity level at work [15] . Furthermore, half of the respondents participated only in sedentary activities during their leisure time. According to our data, in the Baltic countries leisure-time inactivity was inversely related to the education level in men and women and to income in men. Our results show healthier physical activity patterns in subjects younger than 45 years of age, as recently confi rmed by the Behavioral Risk Factor Surveillance System data [13]. Macera et al. [12] have also shown that the percentage of subjects meeting the recommended physical activity levels were higher in younger than in other age groups (18-29 years vs. 30-64 years). Other studies confi rm as well a negative relationship between age and recreational physical activity level [16] . Several studies have shown that LTPA performance can be related to educational level. Signifi cant associations were documented by Jones et al. [11] in a study carried out under the Behavioral Risk Factor Surveillance System and the National Physical Activity Surveys in Australia [8, 13, 17, 18] . It is suggested that higher education may increase awareness of the benefi ts of healthy behaviors, including exercise, and improve individuals' ability to follow health education messages. In our sample, the compliance with the peak heart rate (PHR) for physical activity was related to educational level and this relationship was statistically signifi cant after multivariate adjustment. Furthermore, statistically signifi cant association between the economic status and LTPA level was found in women. This relationship was not statistically signifi cant among the men, but the trend of alterations remained. Possible explanations for socioeconomic differences in taking-up physical activity during leisure involve differences between socioeconomic groups in health-related knowledge, behavior, values, and attitudes as well as in economic barriers to exercise. Moreover, according to Parks et al. [18] lower income residents were more likely than others to report poor health or fear of injury as barriers to physical activity. Evidence for a dose-response relation emerged among these personal barriers as well. For all urban residents each additional barrier reported resulted in an incremental decrease in the likelihood of meeting physical activity recommendations. Our results showed healthier physical activity patterns in single than in married women. It is possible that married women are overburdened with high level of occupational or household-related physical activities. Adults who experience a larger number of personal barriers, such as lack of time, work fatigue or lack of energy are known to be less active [7, 18] . Our study showed that obese people were less likely to be active during leisure than those with healthy weight. These results are consistent with the majority of data yielded by studies of the relation between LTPA and obesity. Longitudinal study of Petersen et al. [19] indicates that obesity may cause some limitations and lead to physical inactivity. According to this fi ndings, the inverse cross-sectional relation may be due to the reduction of physical activity as a consequence of obesity, assuming that the worse discomfort of physical activity the greater the overweight. In our study, we failed to determine which obesity or inactivity is the cause and which is the effect. Our study results are rather limited and cannot solve this problem, but the level of leisure-time physical activity plays an important role in energy balance. Negative association was found between leisure-time physical activity and smoking in both men and women. It is well known that health risk behaviors, such as smoking, insuffi cient levels of physical activity, improper diet, have a tendency to cluster, especially among people with lower education as also observed in the present study [18] . Another possibility for this fi nding is that in smokers, various health limitations (as a consequence of smoking) to exercise may occur. We also found that LTPA level was related to time spent watching television in women. This association was not statistically signifi cant in men but the trend of alterations remained. Several studies have revealed independent associations between LTPA, television watching and health outcomes, such as obesity and other cardiovascular risk factors [20] [21] [22] . These fi ndings suggest that public health policies should encourage both an increase in physical activity and a decrease in sedentary occupations, especially, time spent on TV watching [14] . Furthermore, intervention studies evidence that a reduction in TV and videotape watching, and playing video games can be effective in children to encourage LTPA and limit body weight gain over time [23] . Low number of physically active working-age citizens is a challenge for public health in Poland, and it confi rms the need for promoting active lifestyles. Effective strategies to encourage leisure-time physical activity need to be targeted at specifi c age and socio-economic groups.
CONCLUSIONS
1. The results of the present study reveal that over 80% of men and women in the working-age do not meet recommendations for leisure-time physical activity. 2. Signifi cant differences in physical activity behaviors across age, education, income levels or marital status were found in the study participants. 3. Certain barriers to exercise in men and women also included unhealthy weight and smoking habit.
